Introduction
In this note we are concerned with the accuracy of Fourier spectral method for the solution of a nonlinear conservation law
Otu + Oxf(u) = O, -1 <_ x < 1 u(x,0) = u0(x) (1.1) where the initial condition u°(x) is 2-periodic. As is well known, solutions to (1.1) typically contain discontinuities even if the initial condition u°(x) is analytic (In this paper, for simplicity of presentations, we will use analytic functions to represent general smooth functions; similar results
can also be obtained for C k or C _ functions). The purpose of this note is to assess accuracy under such a situation through a numerical study.
We 
for some constant C and 0 < r < 1. This property is the basis of all the "reconstruction" or "post- Fourierapproximationis alsoexponentiallyaccuratefor piecewise analyticfunctions--oneonly has to extract the hiddeninformationfrom the poor approximationSN(X) using the post-processor
PN.
When spectral method is used to solve the PDE (1.1), we can consider the following different types of errors. The strongest is the point-wise error from the exact solution u(x, t): 
In fact, as long as this error in moments is exponentially small, we claim that the spectral method is exponentially accurate in solving (1.1) by using property (1.7) for the exact solution u(x, t) and the post-processing (1.8).
If the PDE ( We first solve a linear equation
with periodic boundary conditions, up to t=l, using the Fourier Galerkin method: The solution develops a shock at t = _ and we compute the solution up to t = 1. The initial condition is chosen such that the shock is moving with time. For this nonlinear PDE, the standard In Figure  3 we plot the point-wise error u(x, t) -VN(X, t) (left), and the error for the first l0 is shifted to x = -1) and guarantees that the true shock is outside this region. The result is shown in Figure 5 
